INTRODUCTION {#sec1-1}
============

Tuberous breast deformity is one of the most challenging congenital breast anomalies. It was first described by Rees and Aston in 1976.\[[@ref1]\] Since then, the same deformity has been described by various other names such as tubular breast,\[[@ref2]\] snoopy breast,\[[@ref3]\] herniated areolar complex,\[[@ref4]\] domed nipple and\[[@ref5]\] narrow base breast,\[[@ref6]\] which are all based on the morphological appearance of the tuberous breast. The deformity is characterised by a constricted breast base and deficient horizontal and/or vertical development of the breast with or without herniation of the breast parenchyma towards the nipple-areola complex (NAC) and areolar enlargement. Although the definitive aetiology of tuberous breast deformity is unknown, several theories have been proposed. Grolleau *et al*. suggest that the superficial fascia enveloping the breast is abnormally adherent to the dermis and the muscular plane, and by restricting the breast expansion, forces the breast to preferentially expand forward, enlarging the areola.\[[@ref7]\] Alternatively, Mandrekas *et al*. proposed that the deformity is a result of a constricting ring at the base of the breast causing the vertical and horizontal deficiencies. Breast growth leads to eventual herniation into the areola.\[[@ref8]\] Tuberous breast deformity presents itself in varying degrees of severity and classification is important to plan and compare treatment options. von Heimburg classification was first published in 1996 and further refined in 2000\[[@ref9][@ref10]\] \[[Table 1](#T1){ref-type="table"}\]. We describe a single-stage modified technique for correction of tuberous breast deformity which is based on Lejour\'s method of breast reduction applied in a reverse manner. We applied this technique to 6 patients with 9 tuberous breast deformities. The method is based on redistribution of breast parenchyma to deficient quadrants. It is combined with implant insertion if the breast volume is deficient. The level of nipples is matched to achieve symmetry and areolar reduction done where indicated. This technique is effective for correction of Type I, Type II and Type III deformities. The technique is simple, easy to learn as most surgeons are already aware of the Lejour\'s technique and achieves correction in a single surgery.
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von Heimburg classification
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MATERIALS AND METHODS {#sec1-2}
=====================

The records of six patients with nine tuberous breasts operated at St. Andrew\'s Centre by a single surgeon (senior author, NSN) were reviewed \[[Table 2](#T2){ref-type="table"}\]. The mean age of patients was 23 years (range, 16--40 years). Three patients had bilateral deformities and three unilateral. Of the nine breasts treated, there were two of Type I, five of Type II and two of Type III deformities. Areolar prolapse was present in five breasts. Augmentation with a breast implant was required in all patients except one patient with a Type II unilateral deformity. The mean follow-up was 22 months with the longest being 6 years.
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Patient demographics and breast pathology
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Surgical technique {#sec2-1}
------------------

The technique is based on Lejour\'s method of breast reduction applied in a reverse manner. Therefore, just like in Lejour\'s technique, the breast parenchyma is divided into three superiorly based pedicles. However, instead of bringing these together as in Lejour\'s, these pedicles are spread out (over an implant if required) to redistribute breast parenchymal tissue to deficient quadrants. In Lejour\'s method, a large flat breast is converted to a conical breast with good projection, whereas in our technique, a conical tuberous breast is given a flatter profile.

The incision used is periareolar with or without a vertical component. The vertical component can be omitted if the areola is very large and provides adequate access for glanuloplasty. In the presence of areolar prolapse and large areola, an areolar reduction is done first. Skin flaps are then lifted off the breast parenchyma by sharp dissection. The NAC is raised on a central superior pedicle. The remaining parenchyma is dissected off the chest wall and divided into two superiorly based lateral pedicles. The pre-pectoral fascia is carefully preserved during all dissection and meticulous haemostasis ensured. The breast implant (if required) is placed beneath the parenchyma. The pedicles are spread over the implant in a way such that the parenchyma is redistributed in a uniform manner to the deficient lower quadrants. The incision is closed with 3--0 poliglecaprone 25 (Monocryl) subcutaneous and subcuticular sutures and dressed with Steri-Strips. At the end, a plaster corset is placed and kept on for 1 week after which patients are advised to use breast support for a further 3 months \[Figures [1](#F1){ref-type="fig"} and [2a](#F2){ref-type="fig"}, [b](#F2){ref-type="fig"}\].

![Pre-operative drawingwidely](IJPS-49-166-g003){#F1}

![(a) Breast parenchyma divided into three pedicles. (b) Breast parenchyma dissected off the chest wall as three superiorly based pedicles](IJPS-49-166-g004){#F2}

RESULTS {#sec1-3}
=======

All patients were assessed at 3 weeks after discharge from the hospital and then at 3 months, 6 months and 1 year and at each successive year thereafter. The maximum follow-up was 6 years. The results were evaluated in terms of breast volume, shape, symmetry and overall appearance by the surgical team. All parameters were graded as poor (0), fair (1), good (2) and very good (3). There were no operative complications. All results were graded as good or very good \[[Table 3](#T3){ref-type="table"}, Figures [3](#F3){ref-type="fig"} and [4](#F4){ref-type="fig"}\].
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![(a-c) Pre-operative view and (d-f) post-operative view](IJPS-49-166-g006){#F3}

![(a-c) Pre-operative view and (d-f) post-operative view](IJPS-49-166-g007){#F4}

DISCUSSION {#sec1-4}
==========

Tuberous breast deformity was first described by Rees and Aston in 1976.\[[@ref1]\] They described it as being characterised by 'small truncated glands with apparently normal function'. They also distinguished between two types of tuberous breast: The 'tuberous breast' and the 'tubular breast'. For the tuberous breast, Rees and Aston performed an operation through a periareolar incision by first removing a doughnut-shaped segment of the areola. They then widely undermined the skin, selectively lowered the inframammary fold and introduced an implant into the submammary plane. The operation was completed by advancing the undermined skin over the dermis of the areola thus correcting the 'herniation' by telescoping this portion of the areola into the breast. Rees and Aston used a different approach for the tubular breast. Through an inframammary incision, the breast was dissected from the pectoral fascia. Radial incisions were made on the pectoral surface of the breast in order that the parenchyma could unfold like a star fish. An implant was then placed in the pocket, and the expanded breast tissue draped over it.

Since then, literature has been replete with various techniques for the correction of tuberous breast deformity. Toranto (1981 described a two-stage correction and differentiated tuberous breast from tubular breast. The two-stage approach involved, first 'converting a tuberous breast into tubular breast' by augmentation mammaplasty, and at a second stage, correction of nipple--areola projection and ptosis by means of a modified Arie-Pitanguy pattern with telescoping of protuberant breast under local anaesthesia.\[[@ref11]\]

Teimourian and Adham described a single-stage technique involving subpectoral augmentation followed by de-epithelialisation of a doughnut-shaped piece of skin around the periphery of the areola and excision of four wedges of breast tissue from underneath the new areola.\[[@ref12]\]

Dinner and Dowden recognised the various degrees of expression of tuberous breast deformity and proposed addressing each feature individually. They also advocated a full-thickness skin and subcutaneous tissue flap, designed in the submammary fold for correction of the circumferential skin deficiency. However, they reported only one case of fully expressed tuberous breast with no comment on the duration of follow-up.\[[@ref13]\]

Elliot was the first to use a musculocutaneous flap to correct the deformity. He described a serratus musculocutaneous transposition flap for the correction of the infra-areolar skin insufficiency in two patients with severe tuberous breast deformity. The main criticism of his technique was the need for an extensive vertical and inframammary incision and poor aesthetic results due to scarring.\[[@ref14][@ref15]\]

Versaci *et al*. first reported the use of tissue expansion for the treatment of tuberous breast.\[[@ref16]\] Versaci and Rozzelle published a case series of ten tuberous/tubular breasts where they used an inframammary fold incision to introduce either a submammary or subpectoral expander in the first stage. In the second stage, the size of areola was reduced, its deformity corrected and mastopexy performed where required. They admitted not being able to 'completely eliminate' the areolar deformity with tissue expansion and periareolar mastopexy and envisaged the possibility of using the operation described by Teimourian to improve the final appearance of the reconstruction. However, they strongly recommended the use of a two-staged procedure in all but the mildest forms of tuberous breast. Their study lacks in the description of the degree of deformity in the operated breasts and the duration of follow-up.\[[@ref17]\]

de la Fuente and Martín del Yerro reported the use of periareolar mastopexy with mammary implant in a patient with tuberous breast.\[[@ref18]\] Muti described a single-stage procedure using differently shaped glandular flaps and insertion of prosthesis for extremely hypoplastic tuberous breast. Although the results achieved in the three patients illustrated were satisfactory, the application of a single-stage technique is questionable in the presence of extreme hypoplasia with true skin deficiency and inadequate glandular tissue to cover the prosthesis.\[[@ref19]\]

von Heimburg *et al*. published a retrospective study of 68 tuberous breasts which is the largest series to date. They classified the deformity into four types which were further modified in 2000. Their post-operative review showed that Type I deformity can be adequately treated by augmentation or reduction mammoplasty and Type II with spreading of breast tissue in addition. Severe cases (Type III/IV) required additional skin in the subareolar region by tissue expansion or flap procedure to achieve the desired breast shape and avoid a 'second crease' deformity. Their classification helped to end the confusion in nomenclature. It also reiterated the fact that recognising the degree of deformity is imperative to the choice of surgical technique and whether a single or two-staged procedure is required.\[[@ref9]\]

Ribeiro *et al*. used a periareolar approach to divide the breast into two portions to disrupt the constricting ring and make an inferiorly based flap or pedicle to correct the deformity in one-stage without placement of an implant. As advised by the authors, the technique is suitable for patients who want small breasts. However, the medial and lateral extensions of the inferior flap are sacrificed, thus reducing the size of an already hypoplastic breast.\[[@ref20]\]

Atiyeh *et al*. described a one-stage perinipple round block technique where an intra-areolar doughnut of pigmented skin is de-epithelialised to correct the associated mega areola, allowing, at the same time, a port of entry for insertion of a retroglandular breast implant.\[[@ref21]\] However, not all tuberous breasts have areolar enlargement.\[[@ref9]\]

Grolleau *et al*. proposed a classification for breast base anomalies including tuberous breasts. They also proposed a procedure to treat the minor forms of the deformity, using a mammoplasty with a superior pedicle and a lower lateral dermoglandular flap to fill the deficient lower medial quadrant.\[[@ref7]\]

Mandrekas *et al*. (2004) described a procedure for the treatment of the deformity consisting of a periareolar approach and rearrangement of the inferior part of the breast parenchyma by division of the constricting ring, thus creating two breast pillars. These pillars were then allowed to redrape and in cases of volume deficiency, a silicone breast implant placed in a subglandular pocket.\[[@ref8]\] Persichetti *et al*. described a technique using cross-shaped incision on the posterior face of the gland with the aim of redistributing mammary tissue according to traditional quadrants. They also widely dissected the pectoral muscle from the thoracic cage to reduce the compression on the inferior pole of the prosthesis and enhance the 'drop' shape of the breast.\[[@ref22]\]

More recently, there have been a number of publications exploring the role of fat grafting in correction of tuberous breast deformity. We believe that this could be a useful adjunct to conventional surgery. It would however not be possible to use this as the sole technique in patients with severe deformity without releasing the parenchymal constrictions and reducing NAC diameter.\[[@ref23][@ref24]\]

We describe a modified technique for single-stage aesthetic correction of mild and moderate forms of tuberous breast deformity without significant skin deficiency (von Heimburg Type I, Type II and some Type III). Our technique is a modification of previously described procedures based on the concept of redistribution of available breast tissue to correct the tuberous breast deformity. We prefer to divide the breast into three pedicles to ensure uniform distribution of parenchyma. Furthermore, due to initial steps being similar to Lejour\'s technique of breast reduction, the procedure is easy to learn.

CONCLUSION {#sec1-5}
==========

This technique is a simple single-stage procedure based on the redistribution of available breast parenchyma to deficient quadrants. It is easy to learn as most surgeons are already aware of Lejour\'s technique of breast reduction. We have achieved good aesthetic long-term results with this method without any complications or recurrence.
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